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Front and rear side ?ange portions of a ?lter accommodating 
cylinder are provided with positioning pins. A ?ange portion 
of an up stream cylinder is provided with a notched groove and 
a ?ange portion of a downstream cylinder is provided with a 
notched groove. In consequence, when the ?lter accommo 
dating cylinder is connected between the upstream cylinder 
and the downstream cylinder, each of the positioning pins 
disposed at the front and rear ?ange portions is engaged with 
each notched groove of the upstream cylinder and the down 
stream cylinder. The ?lter accommodating cylinder can be 
positioned to be coaxial with the upstream cylinder and the 
downstream cylinder. As a result, after performing a cleaning 
operation to a DPF, an operation of once again connecting the 
?lter accommodating cylinder between the upstream cylinder 
and the downstream cylinder can be quickly and easily per 
formed. 
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EXHAUST GAS TREATMENT DEVICE 

TECHNICAL FIELD 

[0001] The present invention relates to an exhaust gas treat 
ment device Which is suitably used for reducing exhaust noise 
of exhaust gas emitted from, for example, an engine, and for 
removing harmful substances contained in the exhaust gas. 

BACKGROUND ART 

[0002] Generally, a construction machine such as a hydrau 
lic excavator is constituted by an automotive loWer traveling 
structure, an upper revolving structure Which is sWingably 
mounted on the loWer traveling structure, and a Working 
mechanism liftably mounted on the front side of the upper 
revolving structure. The upper revolving structure has an 
engine mounted on the rear side of a revolving frame to drive 
a hydraulic pump, and has a cab, a fuel tank, an operating oil 
tank, and the like mounted on the front side of the revolving 
frame. 
[0003] Generally, a diesel engine is used as the engine of a 
hydraulic excavator. It is knoWn that the diesel engine emits 
harmful substances such as a particulate matter (PM) and 
nitrogen oxides (N Ox), and the like. Accordingly, the hydrau 
lic excavator is so constructed as to be provided With an 
exhaust gas treatment device in an exhaust pipe for forming 
an exhaust gas passage of the engine. 
[0004] This exhaust gas treatment device has treatment 
members such as a particulate matter removing ?lter (gener 
ally called a diesel particulate ?lter, abbreviated as DPF) for 
capturing and removing the particulate matter in the exhaust 
gas, a selective reduction catalyst Which puri?es nitrogen 
oxides (NOx) by use of a urea Water solution, and an oxida 
tion catalyst for oxidiZing and removing carbon monoxide 
(CO) and hydrocarbons (HC) (see, for example, Patent Lit 
erature 1: Japanese Patent Laid-Open No. 2003-120277 A). 
[0005] Here, the exhaust gas treatment device according to 
Patent Literature 1 is comprised of, for example, an upstream 
cylinder disposed on an up stream side in the ?oWing direction 
of exhaust gas of an engine, a doWnstream cylinder disposed 
on the doWnstream side, and a purifying part cylinder pro 
vided in series betWeen these cylinders. And treatment mem 
bers, including a DPF, an oxidation catalyst, a selective reduc 
tion catalyst, and the like, are accommodated in this purifying 
part cylinder. The upstream cylinder, the purifying part cyl 
inder, and the doWnstream cylinder are arranged to be 
mounted to a structure such as the engine disposed in the 
upper revolving structure in a state of being connected in 
series With each other through means such as ?ange connec 
tions. 

SUMMARY OF THE INVENTION 

[0006] Incidentally, since the DPP for effecting the puri? 
cation treatment of exhaust gas captures the particulate matter 
in the exhaust gas, it is necessary to perform cleaning opera 
tion for periodically removing the captured and deposited 
particulate matter. Here, in performing the cleaning operation 
of the DPF, in a state in Which the upstream cylinder and the 
doWnstream cylinder are removed from the purifying part 
cylinder, the purifying part cylinder is removed from a struc 
ture such as the engine, and the DPP accommodated in this 
purifying part cylinder is taken out to the outside to perform 
cleaning. 
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[0007] Then, after the DPP for Which cleaning has been 
completed is ?tted in the purifying part cylinder, the purifying 
part cylinder is mounted again to the structure such as the 
engine, and the upstream cylinder and the doWnstream cylin 
der are ?tted to the purifying part cylinder. 
[0008] HoWever, With the above-described exhaust gas 
treatment device according to Patent Literature 1, the purify 
ing part cylinder With the DPP accommodated therein is 
mounted to the engine by use of U-bolts and nuts. For this 
reason, When the purifying part cylinder is removed, it is 
necessary to remove the ?ange portions of the purifying part 
cylinder from the ?ange portions of the upstream cylinder and 
the doWnstream cylinder and then remove the U-bolts and 
nuts ?xing the purifying part cylinder to the engine side. 
[0009] As a result, at the time of performing the cleaning 
operation, inspection operation, and repair operation, With 
respect to the DPF, time and trouble are required in the opera 
tion of mounting and removing the purifying part cylinder 
incorporating this DPF With respect to the up stream cylinder 
and the doWnstream cylinder. Therefore, there is a problem in 
that the operational ef?ciency in the cleaning operation 
declines undesirably. 
[0010] In vieW of the above-discussed problems With the 
prior art, it is an object of the present invention to provide an 
exhaust gas treatment device Which is capable of easily 
mounting and removing the purifying part cylinder incorpo 
rating treatment members from the up stream cylinder and the 
doWnstream cylinder, thereby making it possible to enhance 
the operational ef?ciency in the cleaning operation With 
respect to the treatment members. 
[0011] (1) To overcome the above-described problems, the 
present invention is applied to an exhaust gas treatment 
device comprising an upstream cylinder located at an exhaust 
gas passage in an engine mounted on a vehicle body, a doWn 
stream cylinder located on a doWnstream side of the upstream 
cylinder, and a purifying part cylinder mounted in an axis line 
direction in series and detachably connected betWeen the 
upstream cylinder and the doWnstream cylinder, and accom 
modating a treatment member therein for purifying an 
exhaust gas. 
[0012] The feature of the construction adopted by the 
present invention lies in that the up stream cylinder, the doWn 
stream cylinder and the purifying part cylinder are provided 
With ?ange portions having a ?at connecting surface disposed 
at cylinder end portions to be connected to oppose With each 
other, the front side ?ange portion and the rear side ?ange 
portion of the purifying part cylinder are provided With posi 
tioning pins projecting respectively toWard the upstream cyl 
inder and the doWnstream cylinder from the connecting sur 
face, and the ?ange portion of the upstream cylinder and the 
?ange portion of the doWnstream cylinder are provided With 
notched grooves for positioning the purifying part cylinder to 
the upstream cylinder and the doWnstream cylinder by engag 
ing With the positioning pins. 
[0013] As a result of such construction, When the purifying 
part cylinder is inserted betWeen the upstream cylinder and 
the doWnstream cylinder, each of the positioning pins dis 
posed at the ?ange portions of the purifying part cylinder is 
engaged With each of the notched grooves disposed at the 
?ange portions of the upstream cylinder and the doWnstream 
cylinder. At the time of thus connecting the purifying part 
cylinder betWeen the up stream cylinder and the doWnstream 
cylinder, the positioning pin and the notched groove can be 
engaged With each other to position the purifying part cylin 
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der coaxially with the up stream cylinder and the downstream 
cylinder, thereby connecting the upstream cylinder, the 
downstream cylinder and the purifying part cylinder in series. 
[0014] Accordingly, after removing the purifying part cyl 
inder from the upstream cylinder and the downstream cylin 
der and performing a cleaning operation such as an inspection 
operation and a repair operation to a treatment member 
accommodated in the purifying part cylinder, an operation of 
once again connecting the purifying part cylinder between the 
up stream cylinder and the downstream cylinder can be 
quickly and easily performed to enhance an operational e?i 
ciency of performing the cleaning operation to the treatment 
member. 
[0015] (2) The present invention is characteriZed in that the 
?ange portion of the upstream cylinder, the ?ange portion of 
the downstream cylinder and the ?ange portion of the puri 
fying part cylinder each are formed as the connecting surface 
to be ?at in a direction perpendicular to an axis line of each. 

[0016] With this construction, the axis line of the upstream 
cylinder and the axis line of the purifying part cylinder can be 
made to correspond to each other by contacting the ?ange 
portion of the up stream cylinder with the ?ange portion of the 
purifying part cylinder. The axis line of the downstream cyl 
inder and the axis line of the purifying part cylinder can be 
made to correspond to each other by contacting the ?ange 
portion of the downstream cylinder with the ?ange portion of 
the purifying part cylinder. 
[0017] (3) The present invention is characterized in that 
gaskets are disposed respectively between the upstream cyl 
inder and the purifying part cylinder and between the down 
stream cylinder and the purifying part cylinder, the each gas 
ket is provided with a pin passage hole into which the 
positioning pin is inserted, and the positioning pins respec 
tively are engaged with the notched groove of the upstream 
cylinder and the notched groove of the downstream cylinder 
in a state where the pin passage hole of the each gasket is 
inserted into the positioning pin. 
[0018] With this construction, in a state where the pin pas 
sage hole of the gasket is inserted into the positioning pin 
disposed in the purifying part cylinder, the gasket is tempo 
rarily ?xed to the ?ange portion of the purifying part cylinder 
by inserting the purifying part cylinder between the upstream 
cylinder and the downstream cylinder. Therefore, at the time 
of performing an operation of connecting the purifying part 
cylinder between the upstream cylinder and the downstream 
cylinder, the operation of disposing the gasket between the 
up stream cylinder and the purifying part cylinder and the 
operation of disposing the gasket between the downstream 
cylinder and the purifying part cylinder can be simulta 
neously performed, further increasing an operational e?i 
ciency at the time of connecting the purifying part cylinder 
between the upstream cylinder and the downstream cylinder 
through the gaskets. 
[0019] (4) In this case, according to the present invention, 
the positioning pin is provided with an engaging portion with 
which the gasket is engaged in a state where the pin passage 
hole of the gasket is inserted into the positioning pin. 
[0020] With this construction, when the pin passage hole of 
the gasket is inserted into the positioning pin of the purifying 
part cylinder, a peripheral edge portion of the pin passage hole 
in the gasket latches on the engaging portion of the position 
ing pin, which can restrict the gasket to move in an axial 
direction of the positioning pin. Inconsequence, at the time of 
connecting the purifying part cylinder between the up stream 
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cylinder and the downstream cylinder, an inadvertent disen 
gagement of the gasket from the positioning pin of the puri 
fying part cylinder can be restricted to securely dispose the 
gaskets between the upstream cylinder, the downstream cyl 
inder and the purifying part cylinder. 
[0021] (5) Further, according to the present invention, the 
upstream cylinder and the downstream cylinder are ?xed 
through a support member to the side of the vehicle body. 
According to this construction, since the upstream cylinder 
and the downstream cylinder are ?xed through the support 
member to the side of the vehicle body, it is not necessary to 
?x the purifying part cylinder connected between the 
upstream cylinder and the downstream cylinder to the side of 
the vehicle body. In consequence, since only the purifying 
part cylinder can be removed independently in a state where 
the up stream cylinder and the downstream cylinder are ?xed 
to the side of the vehicle body, an operational e?iciency at the 
time of performing a cleaning operation to the treatment 
member accommodated in the purifying part cylinder can be 
enhanced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] In the accompanying drawings: 
[0023] FIG. 1 is a front view illustrating a hydraulic exca 
vator equipped with an exhaust gas treatment device in accor 
dance with a ?rst embodiment of the present invention; 
[0024] FIG. 2 is a plan view illustrating in enlarged form an 
upper revolving structure with a cab and a housing cover 

omitted; 
[0025] FIG. 3 is an enlarged perspective view of essential 
portions of the exhaust gas treatment device as mounted on an 
engine; 
[0026] FIG. 4 is a front view illustrating the exhaust gas 
treatment device together with a hydraulic pump; 
[0027] FIG. 5 is a perspective view illustrating the exhaust 
gas treatment device as a single unit; 
[0028] FIG. 6 is a longitudinal sectional view illustrating an 
internal structure of the exhaust gas treatment device; 
[0029] FIG. 7 is an exploded perspective view illustrating a 
state in which a ?lter accommodating cylinder and gaskets are 
removed from an upstream cylinder and a downstream cylin 
der; 
[0030] FIG. 8 is an enlarged cross-sectional view, taken 
from a direction of arrows VIII-VIII in FIG. 4, of a state in 
which an upstream cylinder is mounted on a treatment device 
supporting bracket; 
[0031] FIG. 9 is a front view illustrating a state of connect 
ing the ?lter accommodating cylinder between the upstream 
cylinder and the downstream cylinder; 
[0032] FIG. 10 is an enlarged cross-sectional view of essen 
tial portions illustrating a state in which a pin passage hole of 
a gasket is ?tted over the positioning pin of the ?lter accom 
modating cylinder; 
[0033] FIG. 11 is an enlarged cross-sectional view of essen 
tial portions illustrating a state in which the positioning pin of 
the ?lter accommodating cylinder is inserted into the notched 
groove in the upstream cylinder; 
[0034] FIG. 12 is an enlarged cross-sectional view of essen 
tial portions illustrating a state in which the positioning pin of 
the ?lter accommodating cylinder abuts against a groove 
bottom of the notched groove; 
[0035] FIG. 13 is an enlarged cross-sectional view of essen 
tial portions illustrating a state in which a front side ?ange 
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portion of the ?lter accommodating cylinder and a ?ange 
portion of the upstream cylinder are ?xed by a clamping 
device; 
[0036] FIG. 14 is an exploded perspective vieW similar to 
FIG. 7, illustrating a modi?cation of the positioning pin and 
the notched groove; and 
[0037] FIG. 15 is a perspective vieW of the exhaust gas 
treatment device similar to FIG. 3, illustrating a modi?cation 
of connecting the up stream cylinder, the doWnstream cylinder 
and the ?lter accommodating cylinder by use of bolts and 
nuts. 

DESCRIPTION OF REFERENCE NUMERALS 

[0038] 1: Hydraulic excavator 
[0039] 2: LoWer traveling structure (Vehicle body) 
[0040] 4: Upper revolving structure (Vehicle body) 
[0041] 8: Engine 
[0042] 9: Exhaust pipe (Exhaust gas passage) 
[0043] 21: Exhaust gas treatment device 
[0044] 22: Upper cylinder 
[0045] 23, 29, 34: Cylindrical case 
[0046] 23C, 29C: Flange portion 
[0047] 23D, 29D, 34D, 34E: Connecting surface 
[0048] 24, 30: Notched groove 
[0049] 26: Oxidation catalyst (Treatment member) 
[0050] 27, 32: Support leg (Support member) 
[0051] 28: DoWnstream cylinder 
[0052] 33: Filter accommodating cylinder (Purifying 

part cylinder) 
[0053] 34B: Front side ?ange portion 
[0054] 34C: Rear side ?ange portion 
[0055] 35: DPF (Treatment member) 
[0056] 39: Gasket 
[0057] 39A: Pin passage hole 
[0058] 40: Positioning pin 
[0059] 41: Recessed portion (Engaging portion) 
[0060] 41A: Groove bottom surface 
[0061] 41B: Vertical surface 
[0062] 41C: Inclined surface 
[0063] 42: Clamping device 

MODE OF CARRYING OUT THE INVENTION 

[0064] Hereafter, the embodiment of an exhaust gas treat 
ment device in accordance With the present invention is 
described more particularly With reference to the accompa 
nying draWings, by citing as an example a case in Which the 
exhaust gas treatment device is applied to a hydraulic exca 
vator. 

[0065] In this embodiment, a particulate matter removing 
device (PM removing device) for removing particulate matter 
(PM) emitted from an engine is illustrated as an example of 
the exhaust gas treatment device. 
[0066] The exhaust gas treatment device used in this 
embodiment is constructed such that three cylinders, namely, 
an upstream cylinder With an oxidation catalyst and a muf?er 
accommodated therein, a doWnstream cylinder With a muf?er 
accommodated therein, and a ?lter accommodating cylinder 
With a DPF accommodated therein, are connected together in 
series by use of clamping devices each having a V-shape, and 
are mounted to the engine side by means of support legs. 
[0067] In the ?gure, denoted at 1 is a hydraulic excavator as 
a representative example of a construction machine Which 
constitutes a vehicle body to Which the present embodiment is 
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applied. Here, this hydraulic excavator 1 is largely constituted 
by a craWler type automotive loWer traveling structure 2, an 
upper revolving structure 4 Which is sWingably mounted on 
the loWer traveling structure 2 through a revolving apparatus 
3 and constitutes a vehicle body together With the loWer 
traveling structure 2, and a Working mechanism 5 liftably 
mounted on the front portion side of the upper revolving 
structure 4 to perform an excavating operation or the like. The 
upper revolving structure 4 is constituted by a revolving 
frame 6, a cab 7, an engine 8, and an exhaust gas treatment 
device 21, Which Will be described hereinafter. 

[0068] Denoted at 6 is the revolving frame serving as a base 
of the upper revolving structure 4. The revolving frame 6 
constitutes a rigid supporting structure and is mounted on the 
loWer traveling structure 2 through the revolving apparatus 3. 
Here, as shoWn in FIG. 2, the revolving frame 6 is largely 
constituted by a thick-Walled bottom plate 6A extending in 
the front and rear directions, a left vertical plate 6B and a right 
vertical plate 6C erected on the bottom plate 6A and extend 
ing in the front and rear directions With a predetermined 
interval therebetWeen in the right and left directions, a plu 
rality of left extension beams 6D extending from the left 
vertical plate 6B in the leftWard direction, a plurality of right 
extension beams 6E extending from the right vertical plate 6C 
in the rightWard direction, a left side frame 6F secured to 
distal ends of each left extension beam 6D and extending in 
the front and rear directions, and a right side frame 6G secured 
to distal ends of each right extension beam 6E and extending 
in the front and rear directions. 

[0069] Indicated at 7 is the cab (see FIG. 1) Which is 
mounted on the left front portion side of the revolving frame 
6, and the cab 7 constitutes an operator’s operation room. A 
driver’s seat in Which the operator is to be seated, various 
operation levers (none are shoWn) and the like are disposed 
inside the cab 7. 

[0070] Indicated at 8 is the engine Which is mounted in a 
transversely mounted state on the rear side of the revolving 
frame 6. This engine 8 is constituted by, for example, a diesel 
engine. As shoWn in FIG. 2, an exhaust pipe 9, Which consti 
tutes a portion of an exhaust gas passage for emitting exhaust 
gas, is provided on the right side of the engine 8, and the 
beloW-described exhaust gas treatment device 21 is mounted 
at an intermediate portion of the exhaust pipe 9. 

[0071] The engine 8 is highly ef?cient and excels in dura 
bility, and yet undesirably emits harmful substances such as a 
particulate matter (PM), nitrogen oxides (NOx), and carbon 
monoxide (CO) together With the exhaust gas. Accordingly, 
the exhaust gas treatment device 21 Which is mounted in the 
exhaust pipe 9 is comprised of an oxidation catalyst 26 for 
oxidiZing and removing carbon monoxide (CO) and the like 
and a DPF 35 for capturing and removing the particulate 
matter, Which Will be described hereinafter. 

[0072] Indicated at 10 is a hydraulic pump mounted on the 
right side of the engine 8, and the hydraulic pump 10 is driven 
by the engine 8 to thereby deliver Working pressure oil to 
various hydraulic actuators mounted on the hydraulic exca 
vator 1. As shoWn in FIG. 4, as for the hydraulic pump 10, a 
left end portion opposing the engine 8 serves as a ?ange 
portion 10A, and this ?ange portion 10A is bolted to the 
engine 8. At the time of mounting the ?ange portion 10A in 
the hydraulic pump 10 to the engine 8, a treatment device 
supporting bracket 16 to be described later is constituted to be 
mounted together. 
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[0073] Indicated at 11 is a heat exchanger provided to be 
positioned at the left side of the engine 8, and the heat 
exchanger 11 is constituted by a radiator, an oil cooler, an 
intercooler and the like to radiate the heat of the cooling 
medium into cooling air Which is supplied during the opera 
tion of the engine 8, thereby cooling engine cooling Water, 
operating oil, and supercharged air. 
[0074] Indicated at 12 is an operating oil tank Which is 
mounted on the right side of the revolving frame 6 to be 
positioned at the front side of the hydraulic pump 10. The 
operating oil tank 12 stores operating oil Which is supplied to 
the hydraulic pump 10. Indicated at 13 is a fuel tank Which is 
provided on the front side of the operating oil tank 12, and this 
fuel tank 13 stores therein fuel Which is supplied to the engine 
8 

[0075] Indicated at 14 is a counterweight Which is mounted 
on a rear end portion of the revolving frame 6 to be positioned 
at the rear side of the engine 8. This counterWeight 14 is for 
keeping a Weight balance With the Working mechanism 5. A 
housing cover 15 is disposed on the front side of the counter 
Weight 14, and the housing cover 15 accommodates the 
engine 8, the hydraulic pump 10, the heat exchanger 11 and 
the like. 

[0076] Indicated at 16 is a treatment device supporting 
bracket provided to be positioned at the right side of the 
engine 8. The treatment device supporting bracket 16 consti 
tutes a structure at the side of the upper revolving structure 4 
for supporting the exhaust gas treatment device 21 to be 
described later. The treatment device supporting bracket 16 is 
largely constituted by a support base 16A Which is mounted 
on the engine 8 together With the ?ange portion 10A of the 
hydraulic pump 10, and a front side mounting plate 16C and 
a rear side mounting plate 16D Which are supported on the 
support base 16A disposed With an interval in a front and rear 
directions in a vibration isolated manner through a plurality 
of vibration isolating members 16B (only tWo are shoWn). 
[0077] Next, the exhaust gas treatment device for purifying 
the exhaust gas Which is emitted from the engine 8 Will be 
described. 

[0078] Designated at 21 is the exhaust gas treatment device 
located on the upper right side of the engine 8 and connected 
to the exhaust pipe 9. The exhaust gas treatment device 21 
together With the exhaust pipe 9 constitutes an exhaust gas 
passage to remove harmful substances contained in the 
exhaust gas during a period Where the exhaust gas ?oWs from 
the upstream side to the doWnstream side of the exhaust gas 
passage. The exhaust gas treatment device 21 is disposed in a 
longitudinally mounted state in Which it extends in the front 
and rear directions above the engine 8 so as to set its front side 
as an upstream side and the rear side as a doWnstream side in 
a front and rear directions (see FIG. 2). 

[0079] As shoWn in FIGS. 3 to 6, the exhaust gas treatment 
device 21 is constructed such that three cylinders, namely, an 
upstream cylinder 22, a doWnstream cylinder 28, and a ?lter 
accommodating cylinder 33 serving as a purifying part cyl 
inder, Which Will be described hereinafter, are connected in 
series With each other in such a manner that axis line 01-01 
passing through axis centers thereof bring into alignment. As 
shoWn in FIG. 7 and FIG. 8, a muf?er cylinder 25B of an inlet 
pipe 25 and the oxidation catalyst 26 to be described later are 
accommodated in the upstream cylinder 22, a muf?er cylin 
der 31B of an outlet pipe 31 to be described later is accom 
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modated in the doWnstream cylinder 28 and the DPP 35 to be 
described later is accommodated in the ?lter accommodating 
cylinder 33. 
[0080] Here, denoted at 22 is the upstream cylinder Which 
is positioned at the front portion side of the exhaust gas 
treatment device 21 and provided on the upstream side of the 
exhaust gas passage. The upstream cylinder 22 constitutes an 
inlet portion into Which an exhaust gas ?oWs. As shoWn in 
FIG. 6 and FIG. 7, the upstream cylinder 22 is largely consti 
tuted by a cylindrical case 23, an inlet pipe 25, the oxidation 
catalyst 26 and a support leg 27, Which Will be described 
hereinafter. 

[0081] Indicated at 23 is the cylindrical case for forming an 
outer shell of the upstream cylinder 22. The cylindrical case 
23 is constituted by a cylindrical portion 23A having a large 
diameter cylindrical shape, a lid portion 23B provided by 
closing a front side (upstream side) of the cylindrical portion 
23A, and a ?ange portion 23C provided in the form of a collar 
shape over the entire circumference at an end portion of a rear 
side (doWnstream side) of the cylindrical portion 23A. 
[0082] Here, as shoWn in FIG. 5 and the like, the ?ange 
portion 23C is connected through a gasket 39 to be described 
later to a front side ?ange portion 34B of a cylindrical case 34 
to be described later, and a connecting surface 23D of the 
?ange portion 23C is formed as a circular ?at surface perpen 
dicular to the axis line O1-O1. An upper portion side of the 
?ange portion 23C is provided With a notched groove 24 to be 
described hereinafter. 

[0083] TWo temperature sensor mounting ports 23E are 
provided in the cylindrical case 23 to be positioned at an upper 
part of the cylindrical portion 23A. These tWo temperature 
sensor mounting ports 23E are for mounting beloW-described 
temperature sensors 44 and 45 and are disposed at tWo loca 
tions so as to sandWich the beloW-described oxidation cata 
lyst 26 in the front and rear directions, as shoWn in FIGS. 3 
and 4. Further, an upstream side pressure pick out portion 23F 
is provided at a rear side position of the cylindrical portion 
23A to be positioned at the right side, for example. The 
pressure pick out portion 23F picks out an upstream side 
pressure of the DPP 35 to be described later among pressures 
of the exhaust gas ?oWing in the exhaust gas passage and a 
beloW-described pressure sensor 43 being arranged to be 
connected to the pressure pick out portion 23F through an 
upstream side pipe 43A. 
[0084] Denoted at 24 is the notched groove provided at an 
upper portion side of the ?ange portion 23C in the cylindrical 
case 23 constituting the upstream cylinder 22. A positioning 
pin 40 of the ?lter accommodating cylinder 33 to be described 
later is engaged With the notched groove 24. As shoWn in FIG. 
7, the notched groove 24 is formed as one longitudinal groove 
linearly extending in an upWard and doWnWard directions by 
notching an upper end side of the ?ange portion 23C from an 
outer peripheral edge portion toWard a center thereof, and a 
loWer end portion of the notched groove 24 is formed as a 
groove bottom 24A. 

[0085] When the positioning pin 40 of the ?lter accommo 
dating cylinder 33 is engaged With the notched groove 24, the 
notched groove 24 guides the ?lter accommodating cylinder 
33 in a radial direction to the upstream cylinder 22 and posi 
tions the ?lter accommodating cylinder 33 to be coaxial With 
the upstream cylinder 22 in a state Where the positioning pin 
40 abut against the groove bottom 24A of the notched groove 
24. 
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[0086] Indicated at 25 is the inlet pipe Which is provided on 
the front side (upstream side) of the cylindrical case 23, and 
the inlet pipe 25 penetrates the cylindrical portion 23A of the 
cylindrical case 23 in the radial direction (see FIG. 8). As 
shoWn in FIG. 2, one end side of the inlet pipe 25 projecting 
from the cylindrical case 23, extends in the left side direction 
toWard the exhaust pipe 9 and is connected to the exhaust pipe 
9. The other end side of the inlet pipe 25 is closed by a closing 
plate 25A. The inlet pipe 25 constitutes a muf?er cylinder 
25B inside the cylindrical case 23, and When an exhaust gas 
passes through many small diameter passages 25C disposed 
in the muf?er cylinder 25B, exhaust noises can be reduced. 
[0087] Indicated at 26 is the oxidation catalyst to be accom 
modated in the cylindrical case 23 positioned in the doWn 
stream side of the inlet pipe 25, and the oxidation catalyst 26 
constitutes one of treatment members for effecting the puri 
?cation treatment of the exhaust gas. As shoWn in FIGS. 6 and 
7, the oxidation catalyst 26 is formed by a ceramic-made 
cellular cylindrical body having an outer diameter dimension 
equivalent to an inner diameter dimension of the cylindrical 
portion 23A. A multiplicity of through holes 26A are formed 
in the axial direction of the oxidation catalyst 26 and an inner 
surface of the oxidation catalyst 26 is coated With a noble 
metal such as platinum (Pt). As the exhaust gas is circulated 
through each of the through holes 26A at a predetermined 
temperature, the oxidation catalyst 26 oxidiZes and removes 
carbon monoxides (CO), hydrocarbon (HC) and the like con 
tained in the exhaust gas and removes nitrogen oxides (NO) 
therein as nitrogen dioxides (N02). 
[0088] Indicated at 27 is the support leg as a support mem 
ber provided at the loWer surface side of the cylindrical case 
23 (cylindrical portion 23A). As shoWn in FIG. 8, the support 
leg 27 is formed, for example, by bending a plate to be in a 
substantially W-shape, and upper end sides thereof are 
secured to a loWer surface of the cylindrical portion 23A by 
Welding means or the like. A loWer end side of the support leg 
27 is bolted to the front side mounting plate 16C of the 
treatment device supporting bracket 16. In this Way, the 
up stream cylinder 22 is ?xed through the support leg 27 to the 
treatment device supporting bracket 16 mounted to the side of 
the upper revolving structure 4. 
[0089] Next, designated at 28 is the doWnstream cylinder 
positioned in the rear portion side of the exhaust gas treatment 
device 21 to be provided in the doWnstream side of the 
up stream cylinder 22. The doWnstream cylinder 28 is dis 
posed at the opposite side to the upstream cylinder 22 to 
sandWich the ?lter accommodating cylinder 33 to be 
described later therebetWeen and constitutes an outlet portion 
for discharging an exhaust gas.As shoWn in FIGS. 5 and 7, the 
doWnstream cylinder 28 is largely constituted by a cylindrical 
case 29, an outlet pipe 31, and a support leg 32, Which Will be 
described hereinafter. 

[0090] Indicated at 29 is the cylindrical case for forming an 
outer shell of the doWnstream cylinder 28. In substantially the 
same Way as the cylindrical case 23 of the upstream cylinder 
22, the cylindrical case 29 is constituted by a cylindrical 
portion 29A having a large-diameter cylindrical shape, a lid 
portion 29B provided by closing a rear side (doWnstream 
side) of the cylindrical portion 29A, and a ?ange portion 29C 
Which is provided in the form of a collar shape over the entire 
circumference at an edge portion of a front side (upstream 
side) of the cylindrical portion 29A. 
[0091] As shoWn in FIG. 7 and the like, the ?ange portion 
29C is connected to the rear side ?ange portion 34C of the 
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cylindrical case 34 to be described later through the gasket 39. 
Therefore, a connecting surface 29D of the ?ange portion 
29C is formed as a circular ?at surface perpendicular to an 
axis line O1-O1. Further, the ?ange portion 29C is provided 
With a notched groove 30 Which Will be described hereinafter. 

[0092] A doWnstream pressure pick out portion 29E is pro 
vided in the rear side position of the cylindrical portion 29A 
to be positioned, for example, at the right side. The pressure 
pick out portion 29E picks out a pressure at doWnstream side 
of the DPP 35 among pressures of the exhaust gas ?oWing in 
the exhaust gas passage, and a pressure sensor 43 to be 
described later is connected through a doWnstream side pipe 
43B to the pressure pick out portion 29E. 
[0093] Indicated at 30 is a notched groove disposed at an 
upper portion side of the ?ange portion 29C in the cylindrical 
case 29 Which constitutes the doWnstream cylinder 28. The 
positioning pin 40 of the ?lter accommodating cylinder 33 is 
engaged With the notched groove 30 Which is positioned to 
substantially directly oppose in a front and rear directions to 
the notched groove 24 provided in the ?ange portion 23C of 
the upstream cylinder 22. As shoWn in FIG. 7, the notched 
groove 30 is formed as one longitudinal groove linearly 
extending in an upWard and doWnWard directions by notching 
an upper end side of the ?ange portion 29C from an outer 
peripheral edge portion to a center thereof, and a loWer end 
portion of the notched groove 30 is formed as a groove bottom 
30A. 

[0094] When the positioning pin 40 of the ?lter accommo 
dating cylinder 33 is engaged With the notched groove 30, the 
notched groove 30 guides the ?lter accommodating cylinder 
33 in a radial direction to the doWnstream cylinder 28 and 
positions the ?lter accommodating cylinder 33 to be coaxial 
With the doWnstream cylinder 28 in a state Where the posi 
tioning pin 40 is in contact With the groove bottom 30A of the 
notched groove 30. 
[0095] Indicated at 31 is the outlet pipe Which is called a tail 
pipe provided at the rear side (doWnstream side) of the cylin 
drical case 29. The outlet pipe 31 penetrates the cylindrical 
portion 29A of the cylindrical case 29 in the radial direction 
(see FIG. 6). Anupper end side of the outlet pipe 31 projecting 
from the cylindrical case 29 extends upWards above the hous 
ing cover 15 shoWn in FIG. 1 to be opened to an atmosphere. 
On the other hand, a loWer end side of the outlet pipe 31 is 
closed by a closing plate 31A. The outlet pipe 31 constitutes 
the muf?er cylinder 31B inside the cylindrical case 29. 
Exhaust noises are reduced by the passing of an exhaust gas 
through many small diameter passages 31C formed in the 
muf?er cylinder 31B. 
[0096] Indicated at 32 is the support leg as a support mem 
ber provided at the loWer surface side of the cylindrical case 
29 (cylindrical portion 29A). As similar to the support leg 27 
of the upstream cylinder 22, the support leg 32 is formed by 
bending a plate to be in a substantially W- shape and upper end 
sides thereof are secured to a loWer surface of the cylindrical 
portion 29A. A loWer end side of the support leg 32 is bolted 
to a rear side mounting plate 16D of the treatment device 
supporting bracket 16. In this Way, the doWnstream cylinder 
28 is ?xed through the support leg 32 to the treatment device 
supporting bracket 1 6 mounted to the side of the upper revolv 
ing structure 4. 
[0097] Next, designated at 33 is one ?lter accommodating 
cylinder in series connected betWeen the upstream cylinder 
22 and the doWnstream cylinder 28. This ?lter accommodat 
ing cylinder 33 constitutes a purifying part cylinder for 



US 2011/0023472 A1 

accommodating a treatment member therein for purifying an 
exhaust gas. Here, as shown in FIG. 6 and FIG. 7, the ?lter 
accommodating cylinder 33 is largely constituted by a cylin 
drical case 34 and the DPP 35, Which Will be described 
hereinafter. 

[0098] Indicated at 34 is the cylindrical case constituting an 
outer shell of the ?lter accommodating cylinder 33. The cylin 
drical case 34 accommodates the DPP 35 therein. The cylin 
drical case 34 is largely constituted by a cylindrical portion 
34A having an outer diameter dimension substantially equal 
to that of each of the cylindrical case 23 of the upstream 
cylinder 22 and the cylindrical case 29 of the doWnstream 
cylinder 28, a front side ?ange portion 34B provided in a form 
of a collar shape over the entire circumference at an end 
portion of the front side (upstream side) of the cylindrical 
portion 34A and a rear side ?ange portion 34C provided in a 
form of a collar shape over the entire circumference at an end 
portion of the rear side (doWnstream side) of the cylindrical 
portion 34A. 
[0099] Here, the front side ?ange portion 34B is connected 
to the ?ange portion 23C of the upstream cylinder 22 (the 
cylindrical case 23) through the gasket 39 to be described 
later. A connecting surface 34D of the front side ?ange por 
tion 34B is formed as a circular ?at surface perpendicular to 
the axis line O1-O1. On the other hand, the rear side ?ange 
portion 34C is connected to the ?ange portion 29C of the 
doWnstream cylinder 28 (the cylindrical case 29) through the 
gasket 39. A connecting surface 34E of the rear side ?ange 
portion 34C is formed as a circular ?at surface perpendicular 
to the axis line O1-O1. The front side ?ange portion 34B and 
the rear side ?ange portion 34C are constituted to provide 
positioning pins 40 to be described later, respectively. 
[0100] Indicated at 35 is a DPF (a particulate matter remov 
ing ?lter) accommodated in the cylindrical case 34. This DPF 
35 constitutes one of the treatment members. As shoWn in 
FIG. 6, the DPP 35 is largely constituted by a ?lter body 36 
formed into a cylindrical shape by a porous member such as 
a ceramic material, a buffer material layer 37 provided on the 
outer peripheral side of the ?lter body 36 over the entire 
circumference, and a heat insulating layer 38 provided on the 
outer peripheral side of the buffer material layer 37 over the 
entire circumference. 

[0101] The ?lter body 36 has a cellular cylindrical body of 
a honeycomb structure provided With a multiplicity of small 
diameter passages 36A along an axial direction, and contigu 
ously alternate and different end portions of the small diam 
eter passages 36A are each closed by a sealing member 36B. 
As the exhaust gas ?oWing into each of the small diameter 
passages 36A from the upstream side is passed through the 
porous material, the ?lter body 36 captures particulate mat 
ters and causes the exhaust gas alone to ?oW out to the 
doWnstream side through the adjacent small diameter pas 
sages 36A. 

[0102] In this instance, the particulate matter captured by 
the ?lter body 36 is burned and removed, but part of it gradu 
ally deposited in the small diameter passages 36A as ashes. In 
addition, other unburned residues such as heavy metals, cal 
cium and the like in engine oil are also gradually deposited. 
Accordingly, the arrangement provided is such that the pres 
sure on the upstream side of the DPP 35 and the pressure on 
the doWnstream side thereof are measured by the beloW 
described pressure sensor 43, and When a pressure difference 
betWeen the up stream side and the doWnstream side has 
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reached a predetermined value, the DPP 35 is removed from 
the cylindrical case 34 of the ?lter accommodating cylinder 
33 to clean the deposits. 
[0103] Next, denoted at 39 are tWo sheets of gaskets. One of 
the gaskets 39 is provided betWeen the cylindrical case 23 of 
the upstream cylinder 22 and the cylindrical case 34 of the 
?lter accommodating cylinder 33, and the other of the gaskets 
39 is provided betWeen the cylindrical case 29 of the doWn 
stream cylinder 28 and the cylindrical case 34 of the ?lter 
accommodating cylinder 33. Here, as shoWn in FIG. 6 and 
FIG. 7, each gasket 39 is formed by use of, for example, a 
metallic plate such as stainless, as a circular plate substan 
tially similar to each of the front side ?ange portion 34B and 
the rear side ?ange portion 34C of the cylindrical case 34. 
[0104] The respective gaskets 39 air-tightly seal a connect 
ing portion betWeen the ?ange portion 23C of the cylindrical 
case 23 and the front side ?ange portion 34B of the cylindrical 
case 34 and a connecting portion betWeen the ?ange portion 
29C of the cylindrical case 29 and the rear side ?ange portion 
34C of the cylindrical case 34. One pin passage hole 39A 
through Which the beloW-described positioning pin 40 is 
inserted is formed at an upper end side of each gasket 39. 
[0105] Indicated at 40 are tWo positioning pins, and these 
positioning pins 40 are provided at each of the front side 
?ange portion 34B and the rear side ?ange portion 34C of the 
cylindrical case 34 constituting the ?lter accommodating cyl 
inder 33. These positioning pins 40, as shoWn in FIG. 9 to 
FIG. 13, latch on the gaskets 39 for the retaining and are 
engaged With the notched groove 24 provided in the ?ange 
portion 23C of the upstream cylinder 22 and the notched 
groove 30 provided in the ?ange portion 29C of the doWn 
stream cylinder 28. 
[0106] Here, each positioning pin 40 is formed of a colum 
nar pin having a slightly smaller diameter than a groove Width 
of each of the notched groove 24 and the notched groove 30 as 
a Whole and is secured to the front side ?ange portion 34B and 
the rear side ?ange portion 34C by use of press ?tting means, 
for example. The positioning pin 40 disposed in the front side 
?ange portion 34B projects from the connecting surface 34D 
of the front side ?ange portion 34B toWard the upstream 
cylinder 22 and the positioning pin 40 disposed in the rear 
side ?ange portion 34C projects from the connecting surface 
34E of the rear side ?ange portion 34C toWard the doWn 
stream cylinder 28. 
[0107] Therefore, as shoWn in FIG. 9, in a state Where each 
gasket 39 latches on the each positioning pin 40 for holding, 
When the ?lter accommodating cylinder 33 is inserted 
betWeen the upstream cylinder 22 and the doWnstream cylin 
der 28 and the positioning pins 40 are engaged With the 
notched groove 24 disposed in the ?ange portion 23C of the 
upstream cylinder 22 and the notched groove 30 disposed in 
the ?ange portion 29C of the doWnstream cylinder 28, the 
?lter accommodating cylinder 33 can be positioned to be 
coaxial With the axis line 01-01 to the upstream cylinder 22 
and the doWnstream cylinder 28. A recessed portion 41 to be 
described later is formed in an intermediate portion of each 
positioning pin 40. 
[0108] Indicated at 41 is the recessed portion as an engag 
ing portion disposed in the intermediate portion of each posi 
tioning portion 40. As shoWn in FIG. 10, the recessed portion 
41 is formed by notching an upper surface side of the posi 
tioning pin 40 to have a substantially U-shape in section. 
When the pin passage hole 39A of the gasket 39 is inserted 
into the positioning pin 40, a peripheral edge portion of the 








